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(54) image forming apparatus 

(57) In an image forming apparatus provided with 
an image reader to read an image on an image surface 
of a document and to output image data con-esponding 
to the image: an image processor to process the image 
data; an image forming device to successively form 
images on sheets on the basis of the processed image 
data: there are further provided a post processing 
device having a stapling stand on which the sheets are 
placed and a stapler to staple at a predetermined posi- 
tion on the stapling stand, wherein the predetermined 
position locates at only a s'mgle side of the sheet placed 
on the stai:^ing stand: and a stapling position selector to 
select a stapling position on the image formed on the 
sheets, wherein the image processor processes the 
image data so that when the sheets are placed on the 
stapling stand, the stapling position on the image 
formed on the sheets selected by the stapling position 
selector coincides with the predetermined position on 
the stapling stand. 
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Description 

BACKGROUND OF THE INVENTION 

[0001 ] The present invention relates to an image fornn- 
ing apparatus, and in further detail, relates to an image 
fonning apparatus provided with a post processing 
means (finisher)by which stapling processing is con- 
ducted. 

[0002] When a plurality of documents are image 
formed in an image forming apparatus such as a copier, 
sometimes copied sheets are arranged in order for each 
copy volume and stapled (stapling processed) by a sta- 
pler. 

[0003] In such the case, a post processing means (fin- 
isher) is arranged adjacent to the image forming appa- 
ratus, and trar^er sheet materials delivered from the 
image forming apparatus are received by the finisher, 
and stapling processed by the finisher. 
[0004] In such the stapling processing, any of 4 cor- 
ners of the documents is designated in 1 -position sta- 
pling (comer stapling), and any of 4 sides of the 
document is designated in 2-positlon stapling (lateral 
stapling). 

[0005] In order to meet such the designation of the 
stapling position of customers, it is necessary that the 
finisher is structured so that stapling processing can be 
conducted at any of 4 corners or 4 sdes of the transfer 
sheet material. That is. in the finisher which meets sta- 
pling processing at only one corner or one side (a single 
end portion), the customer can not designate a desired 
stapling position. 

[0006] In order to conduct stapling processing at any 
of 4 corners or 4 sides of the transfer sheet material, 
there is a problem that the structure of the staple mech- 
anism becomes more complicated, and the stapling 
device becomes more expensive. 
[0007] In the selection at which position of the docu- 
ment placed on an automatic document reading means 
(ADF) stapling is conducted, conventionally, there Is no 
image forming apparatus by which that selection can be 
e^ily grasped visually and conducted. 

SUMRAARY OF THE INVENTION 

[0008] In view of the problem described above, the 
first object of the present invention is to reafize an image 
forming apparatus having a simple structure by which 
stapling processing can be conducted at any of 4 cor- 
ners or 4 sides of a transfer sheet material. 
[0009] That is, the present invention to solve the prob- 
lem described above Is structured as fbllouvs: 

(1) An image forming apparatus has an image 
processing means for image proces^'ng the read 
image data; an image forming means for forming an 
image onto the transfer sheet material based on the 
image processed image data; a post processing 



means having a function to staple at only one of sin- 
gle end portions of the transfer sheet material; and 
a stapling position-selecting means for selecting a 
stapling position on the transfer sheet material, and 

5 the image processing means conducts image 
processing so that the single end portion, at which 
the post processing means staples, coincides with 
the selected stapling position. 

Herein, the above noted image processing in 

10 which the single end portion, at which the post 
processing means staples, coincides with the 
selected stapling position, means that, by adjusting 
the direction of the image on the transfer sheet 
material, the selected stapling position is adjusted 

15 to a position at which the post processing means 
staples. 

That is, the orientation of an image transferred 
on a transfer sheet is changed so as to coincide a 
stapling position selected by the stapling position- 

20 selecting means with single end portions at which 
the post processing means staples, wherek^ a sta- 
pling operation can staple at any position on four 
corners or four sides of the transfer sheet even with 
the post processing means having a simple stapling 

25 mednanism adapted to staple at only the single end 
section of a transfer sheet. 

In the present invention, the image processing 
means conducts image processing so that a sta- 
pling position on the transfer sheet material 

30 « * selected by the stapling position-selecting means 
coincides with a position at which the post process- 
ing means can staple (at only one of single end por- 
tions of the transfer sheet material). 

As the result, the stapling processing can be 

35 conducted at any position of 4 corners or 4 sides of 
the transfer sheet material by a simple structure in 
which the post processing means staples at only 
one of single end portions of the transfer sheet 
material. 

40 (2) An image forming apparatus has an image 
processir^ means for Image processing the read 
image data; an Image forming means for forming an 
image onto the transfer sheet material based on the 
image processed image data; a post processing 

45 means provided with a function to staple at only one 
of single end portions; and a stapling position- 
selecting means for selecting a stapling position on 
the transfer sheet material, and the image access- 
ing means conducts image rotation processing by 

50 180 degree rotation so that a single end portion at 
which the post processing means staples, coin- 
cides with the selected stapling position. 

In this invention, the image processing means 
conducts the image rotation processing of 180 

55 degree rotation so that the stapling position on the 
transfer sheet material selected by the stapling 
position-selecting means coincides with a position 
at which the post processing means can staple 
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(only one of single end portions of the transfer 
sheet material). 

That is. by adjusting the direction of the image 
on the transfer sheet material by the image rotation 
processing of 1 80 degree rotation, the selected sta- s 
pling position on the transfer sheet material is 
adjusted to the stapling position by the post 
processing means. 

As the result, the post processing means can 
conduct stapling processing at any position of 4 io 
comers or 4 sides of the transfer sheet material by 
a simple structure to staple at only one of single 
end portions of the transfer ^eet material. 
(3) An image forming apparatus has an image 
processing means for image processing the read is 
image data; an image forming means for forming an 
image onto the transfer sheet material based on the 
image processed image data; a post processing 
means provided with a function to staple at only one 
of single end portions; and a stapling positron- so 
selecting means for selecting a stapling position on 
the transfer sheet material; and a control means for 
controlling the direction of the transfer sheet mate- 
rial supplied to the image forming means, and the 
image processing means conducts image rotation 2S 
processing of +90 degree rotation or -90 degree 
rotation so that a single end portion at which the 
post processing means staples, coincides with the 
selected stapling position, and the control means 
controls so that the transfer sheet material having a so - 
direction different by 90 degree from the direction of 
the document is supplied in the case of the image 
rotation processing of the -90 degree rotation and 
•1-90 degree rotation in the image processing 
means. 35 

In this invention, the image processing of either 
of the -90 degree rotation or -1-90 degree rotation is 
conducted so that the stapling position on the trans- 
fer sheet material selected by the stapling position- 
selecting means coincides with a position at which 40 
the post processing means can staple (only one of 
single end portions of the transfer sheet material). 
In this connection, in the case of the image rotation 
processing of the -90 degree rotation and the -h90 
degree rotation, the control means supplies the 45 
transfer sheet material whose direction is different 
by 90 degree from the direction of the document, to 
the image forming means. 

That is, by adjusting the direction of the image 
on the transfer sheet material by such the image so 
rotation processing and the transfer sheet material 
supply control, the stapling position of the selected 
transfer sheet material is adjusted to coincide with 
the position at which the post processing means 
staples. 55 

As the result, the post processing means can 
conduct stapling processing at any position of 4 
corners or 4 sides of the transfer sheet material by 



a simple structure in which stapling processing is 
conducted at only one of single end portions of the 
transfer ^eet material. 

(4) An Image forming apparatus has an image 
processing means for Image processing the read 
image data; an image forming mear^ for forming an 
image onto the transfer sheet material based on the 
image processed image data; a post processing 
means provided with a function to staple at only one 
of single end portions; and a stapling position- 
selecting means for selecting a stapling position on 
the transfer sheet material; and a control means for 
controlling the direction of the transfer sheet mate- 
rial supplied to the image forming means, and the 
image processing means conducts image rotation 
processing of 1 80 degree rotation, +90 degree rota- 
lion or -90 degree rotation so that a single end por- 
tion at which the post processing means staples, 
coincides with the selected stapling position, and 
the control means controls so that the transfer 
sheet material having a direction different by 90 
degree from the direction of the document is sup- 
plied in the case of the image rotation processing of 
the -90 degree rotation and +90 degree rotation in 
the image processing means, and so that the trans- 
fer sheet material whose direction is the same as 
that of the document is supplied in the case of the 
image rotation processing of the 180 degree rota- 
tion. 

In this Invention, the image rotation processing 
of any of the -90 degree rotation, +90 degree rota- 
lion, and 180 degree rotation is conducted so that 
the stapling position on the transfer sheet material 
selected by the stapling position-selecting means 
coincides with a position at which the post process- 
ing means can staple (only one of single end por- 
tions of the transfer sheet material). In this 
connection, the control means supplies the transfer 
sheet material having a direction different by 90 
degree from the direction of the document to the 
image forming means, in the case of the Image 
rotation processing of the -90 degree rotation and 
+90 degree rotation. 

That is. by adjusting the direction of the image 
on the transfer sheet material by such the image 
rotation processing and the transfer sheet material 
supply control, the stapling position of the selected 
transfer sheet material is adjusted to coincide with 
the position at which the post processing means 
staples. 

As the result, the post processing means can 
conduct stapling processing at any position of 4 
corners or 4 sides of the transfer sheet material by 
a simple structure in which stapling processing is 
conducted at only one of single end portions of the 
transfer sheet material. 

(5) An image forming apparatus has an image 
processing means for image processing the read 
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image data; an image forming means for forming an 
Image onto the transfer sheet material based on the 
image processed image data; a post processing 
means provided with a function to staple at only one 
of single end portions; and a stapling position- 
selecting means for selecting a stapling position on 
the transfer sheet material, and the stapling posi- 
tion-selecting means displays a plurality of pictorial 
symix)ls each of which displays a desired stapling 
position on the placed document, and the stapling 
position is selected by selecting any of the plurality 
of pictorial symbols. 

[001 0] In this invention, the stapling position-selecting 
means displays a desired stapling position on the 
placed document (the sheet direction, the character 
direction of the document) as choices of a plurality of 
pictorial symbols, and the stapling position is selected 
by selecting any of the plurality of pictorial symbols. 
[001 1] Aocording to the above description, relating to 
the choice at which position stapling is conducted on the 
document placed on the automatic document reading 
means, the stapling position can be easily grasped vis- 
ually and selected by visually comparing the document 
with the display of pictorial symbols. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] 

Fig. 1 is a functional block diagram showing an 
electrical structure of an image fonming apparatus 
of an embodiment of the present invention. 
Rg. 2 is a structural view showing a mechanical 
structure of an image forming apparatus of an 
embodiment of the present invention. 
Fig. 3 is an illustration showing an example in the 
case where the reading sequence is changed, in 
the sequence of writing into and reading from an 
image memory. 

Rg. 4 is an illustration showing another example in 
the case where the reading sequence is changed, 
in the sequence of writing into and reading from an 
image memory. 

Rg. 5 is an Illustration showing still another exam- 
ple in the case where the reading sequence is 
changed, in the sequence of writing into and read- 
ing from an image memory. 
Rg. 6 is an Illustration showing an example in the 
case where the writing sequence is changed, in the 
sequence of writing into and reading from an image 
memory. 

Rg. 7 is an illustration showing another example in 
the case where the writing sequence is changed, in 
the sequence of writing into and reading from an 
image memory. 

Rg. 8 is an illustration showing still another exam- 
ple in the case where tiie reading sequence is 



changed, in the sequence of writing into and read- 
ing from an image memory. 
Rg. 9 is an illustration showing an example of a 
state of papering of a transfer sheet material in tiie 

5 case of two-sided copying. 

Rg. 1 0 is an illustration showing another example of 
a state of papering of a transfer sheet material in 
the case of two-sided copying. 
Rgs. 11(a) to 11(c) each is an illustration showing 

10 an example of a state of stapling processing. 

Rgs. 12(a) and 12(b) is an illustration showing a 
structure of a stapling means. 
Rg. 13 is an illustration showing an example of a 
selection picture plane of a finisher mode in the 

15 operation section. 

Rg. 14 is an illustration showing an example of a 
selection picture plane of stapling positions in the 
operation section. 

Rgs. 15(a) to 15(h) each is an illustration showing 
20 an example of a state of stapling positions of a 
selected one position stapling and the image rota- 
tion processing. 

Rgs. 16(a) to 16(h) each is an lllusti-ation showing 
an example of a state of stapling positions of a 
£S selected two position stapling and the image rota- 
tion processing. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

30 • - . 

[0013] Refemng to tiie drawings, examples of the 
present invention will be detailed below. 
[0014] Fig. 1 is a blod< diagram showing an example 
of an electrical structure of an image forming apparatus 

35 of an example of the present invention. In Fig. 1. 
numeral 10 is an automatic document feeding means 
(hereinafter, referred to as ADF). and is a means to 
automatically feed the two-sides of the placed docu- 
ment to an image reading section (which will be 

40 described later). Numeral 20 is an image reading sec- 
tion to read the document and to generate image data. 
Numeral 50 Is an image forming section to record the 
read image data onto a transfer sheet material p. 
Numeral 70 is a finisher as a post processing means, 

45 which conducts sorting or stapling processing. 

[001 5] Numeral 1 1 0 is an operation section to select 
or designate tiie number of copy sheets, magnification 
or reduction ratio, type of transfer sheet materials (A4, 
A4R, B5, B5R). numeral 120 is a mode analysis section 

50 to determine an operation mode by analyzing the selec- 
tion or designation operation from the operation section 
1 10, arid numeral 121 is a control data hdding section 
to hold the control data required at the time of reading 
control or recording control. 

55 [001 6] Numeral 1 30 is an ADF control section to con- 
trol the operation of tiie ADF, numeral 140 is a reading 
control section to control tiie image processing of tiie 
document read out after receiving the result of analysis 
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of the mode analysis section 120, and numeral 150 is a 
recording control section to conduct recording-control 
after receiving the result of the analysis of the mode 
analysis section 120. 

[0017] Numeral 160 is a linisher control section to s 
control the finisher 70 by receiving the result of analysis 
of the mode analysis section 120. 
[0018] Numeral 170 is a reading image processing 
section to process the image read by receiving the 
image data from the image reading section 20, numeral io 
180 is an image memory to store the image processed 
by the reading image processing section 170. numeral 
190 is a recording image processing section to image- 
process the image read from the image memory 180 for 
recording (image formation). is 
[0019] Fig. 2 is a structural view showing a sectional 
stricture of a copier of the present invention. In Rg. 2, a 
plurality of document sheets d having the leading page 
with its surface facing upward are placed on the docu- 
ment platen 1 1 of the ADF which can read two-sides of 20 
the document The first page of the document sent 
through rollers 12a and 12b. is rotated by a roller 13. 
[0020] In that time, the document surface of the docu- 
ment d is irradiated by a light source 23, and its 
reflected light forms an image on the light receiving sur- 25 
face of a CCD 28. which is a photo-electric conversion 
means, through min-ors 24. 25. 26 and an image form- 
ing optical system 27. Herein, an optical system having 
the light source 23, mirrors 24, 25, 26. tiie image form- * 
ing optical system 27 and the CCD 28. and an optical 30 
system driving means, not shown, constitute the Image 
reading section 20. 

[0021 1 In Fig. 2, when the document d is placed on the 
platen glass 21 witii its reading surface facing down- 
ward, the optical system scans along the platen glass 35 
21 for reading ttie document image. 
[0022] Further, when the document d is automatically 
fed and moves around the roller 13. the light source 23 
and the mirror 24 are fixed below the second platen 
glass 22, and read the document Image. Then, thus 40 
read image data of the document d is sent from the 
CCD 28 to the reading image processing section 170. 
not shown. 

[0023] In this connection, in the case where tiie docu- 
ment d is automatically fed by tiie ADF 1 0, when the first 45 
page of the document d is read, ttien tiie winding oper- 
ation using again the roller 13 is can^ied out through 
reversing rollers 14. and an image on the reverse sur- 
face of tiie document Is read by the image reading sec- 
tion 20 and sent to the reading image processing so 
section 170. 

[0024] Thus, the document d in which images on the 
obverse and reverse surfaces are read, is reversed 
again by the reversing roller 14. and is stacked with its 
obverse surface ^cing downward on tiie delivery sheet ss 
tray 16. 

[0025] The image data thus read in tiie image reading 
section 20 is subjected to predetermined image 



processing in the reading image processing section 
170, and then, stored in the image memory 180. 
[0026] On tiie otiier hand, the transfer sheet material 
p is sent from a sheet feed cassette 30a or 30b. in which 
transfer sheets (ti-ansfer sheet materials) are stacked, to 
the image forming section 50. The to-ansfer sheet nrrate- 
rial p sent to tiie image forming section 50, is In timed 
relationship witii a photoreceptor drum 51 by register 
rollers provided at tiie entry of tiie image forming sec- 
tion, and tiien. comes closer to tiie photoreceptor drum 
51. 

[0027] In APS (automatic paper selector), tiie size of 
document is detected when the documents are placed, 
when the documents are conveyed, or when images on 
the documents are read, the size of transfer sheets or 
recording sheets is determined based on the detected 
size of the document by calculating tiie magnification 
when a reducing magnification or an enlarging magnifi- 
cation is set, a cassette in which tiie determined size of 
sheets are stored is selected among plural cassettes, 
and the determined size of sheets are fed from ttie 
selected cassette. 

[0028] The image data inputted from tine recording 
image processing section 190 to the image writing sec- 
tion 40, is read at first from the reverse surface of each 
document as shown in Fig. 3 and succeeding drawings. 
Then, tiie laser beam corresponding to ttie image data 
is inadiated on ttie photoreceptor drum 51 from a laser 
diode provided In ttie image writing section 40, and 
forms an electrostatic latent image. When ttie electro- 
static latent image is developed In tiie developing sec- 
tion 53, a toner image is formed on tiie photoreceptor 
drum 51. 

[0029] The toner image is transferred onto tiie transfer 
sheet material p by a ti-ansfer section 54 provided under 
tiie photoreceptor drum 51. Then, tiie transfer sheet 
material p in pressure-contact with the pholorec^or 
drum 51 , is separated from tiie photoreceptor drum 51 
by a separation section 55. The transfer sheet material 
p separated from tiie photoreceptor drum 51 enters into 
a fixing section 58 through a conveyance mechanism 
57, and the toner image is fixed by heat and pressure. 
Thus, tiie reverse surface image (the second page 
image) Is formed on the transfer sheet material p. 
[0030] The transfer sheet material p on which the 
toner image is fixed, is conveyed downward through a 
guide 61 , and enters into a reverse section 63. Next, ttie 
transfer sheet material p entered into the reverse sec- 
tion 63 Is fed again by a reverse roller 62, and sent again 
to the image forming section 50 through a reverse con- 
veying patii 64. In ttie image forming section 50 in vrtiich 
image formation of ttie reverse surface of the document 
d has been completed, toner adhered to the photore- 
ceptor drum 51 is removed by a cleaning section 56, 
then, the photoreceptor drum 51 is charged by a charg- 
ing section 52. and ready for the next image formation. 
[0031 ] In tills condition, the obverse surface (the sur- 
face which is not image-formed yet) is conveyed into tiie 
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image forming section 50, and the obverse surface 
Image (the first page image) is formed. The transfer 
sheet material p separated from the photoreceptor 
drum 51 in the separation section 55. enters again Into 
the fixing section 58 through the conveyance mecha- 
nism 57, and is fixed. 

[0032] The transfer sheet material p in which image 
formation of the reverse and obverse surfaces has been 
thus completed, is delivered outside the apparatus (to 
the finisher, which will be described later) without any 
additional operation, or after being reversed again in the 
reverse section 63, by delivery rollers 65. 
[0033] Herein, relating to writing and reading opera- 
tions in the image memory 180, referring to Figs. 3 
through 5. the state in which the reading sequence is 
changed, will be described. 

[0034] In the ADF 10. reading is conducted in the 
sequence of the obverse surface of the first sheet of the 
document, the reverse surface of the first sheet, the 
obverse surface of the second sheet, the reverse sur- 
face of the second sheet, ... The Image data generated 
by such the reading operation (the first page image 
data, the second page image data, the third page image 
data, the fourth page image data,...) is sequentially writ- 
ten into the Image memory 1 80 as shown by Write in the 
left column in Fig. 3. 

[0035] Then, as shown by Read in the right column in 
Fig. 3, the image data is read out in the sequence of the 
second page image data, the first page image data, the 
fourth page image data, the third page image data.... 
That is, the image data is read out in the sequence of 
the reverse surface of the first sheet, the obverse sur- 
face of the first sheet, the reverse surface of the second 
sheet, the obverse surface of the second sheet. 
[0036] Incidentally, according to the conveyance path 
length and the size of the transfer sheet material, the fol- 
lowing may also be done: images of the reverse sur- 
faces of 3 transfer sheet materials are formed at one 
time, and then, images of the obverse surfaces of the 3 
transfer sheet materials are formed. In this case, as 
shown In Fig. 4, the image data generated by the read- 
ing-out (the first page image data, the second page 
image data, the third page image data, the fourth page 
image data....) is sequentially written into the Image 
memory 180 as shown by Write in the left column in Fig. 
4, and as shown by Read in the right column in Fig. 4, 
the image data is read out in the sequence of the sec- 
ond page image data, the fourth page image data, the 
sixth page image data, the first page image data, the 
third page image data, and the fifth page inage data. 
That is. the image data is read out in the sequence of 
the reverse surfaces of 3 document sheets and the 
obverse surfaces of 3 document sheets. In this connec- 
tion, in the case where images of reverse surfaces and 
obverse surfaces are formed for every n sheets, the 
image memory 180 provided with an area block for 2n 
sheets, may be prepared. 

[0037] Further, as described above, in the case where 



the reverse surfaces and obverse surfaces for 3 docu- 
ment sheets are alternately read out, the Image mem- 
ory 180 is divided into 2 memory banks 181 and 182, 
and by alternately using these 2 memory banks, waiting 

5 time can be shortened. That is. when one memory data 
is written into either one memory bank, the other image 
data can be read out from the other memory bank. 
[0038] Incidentally, even if tiie writing area is changed 
and the image data is successively read out from the 

10 leading area, the same operations as those shown in 
Figs. 3 through 5, can be conducted. Herein, referring to 
Figs. 6 through 8, relating to "write" and "read" In the 
image memory 180, the state in which the writing 
sequence is changed will be desaibed. 

15 [0039] In the ADF. reading is conducted in the 
sequence of the ot>verse surtece of the first sheet the 
reverse surface of the f rst sheet, the obverse surface of 
tine second sheet, the reverse surface of the second 
sheet of the document,... The image data generated by 

20 such the reading is written into the image memory 180, 
as shown in Write in the left column in Fig. 6. in such tiie 
manner that the first page image data is written into the 
second area block, the second page image data is writ- 
ten into the first area blod<. the third page image data is 

25 written into the fourth area block, the fourth page image 
data is written into the third area block, ... 
[0040] Then, as shown by Read in the right column in 
Fig. 6. by reading out the Image data sequentially from 
• a leading address of the image memory 180. the image 

30 ,data is read out in the sequence of the second page 
image data, the first page image data, the fourth page 
image data, the third page image data, ... That is. tiie 
Image data is read out in the sequence of the reverse 
surface of the first sheet of the document, the obverse 

35 surface of the first sheet, the reverse surface of the sec- 
ond sheet, the obverse surface of tiie second sheet. ... 
[0041 ] Incidentally, according to the conveyance patii 
lengtii and the size of the transfer sheet material, tiie fol- 
lowing may also be done: images of the reverse sur- 

40 faces of 3 transfer sheet materials are formed at one 
time, and then, images of the obverse surfaces of the 3 
transfer sheet materials are formed. In tNs case, tiie 
image formation Is conducted as shown in Fig. 7. 
[0042] That Is. the image data generated by reading- 

45 out is written Into the image m^ory 180, as shown by 
Write in the left column in Fig. 7, in such the manner that 
the first page image data is written into the fourtii area 
block, the second page image data is written into the 
first are block, the third page image data is written into 

50 the fifth area block, the fourth page image data is written 
into the second area block, the fifth page image data is 
written into tiie sixtii area block, ttie sixtii page image 
data is written into the third area block. 
[0043] Then, as shown by Read In the right column in 

55 Fig. 7. by reading out the Image data sequentially from 
a leading address of the image memory 180, tiie image 
data is read out in the sequence of tiie second page 
image data, the fourtii page image data, the sixtii page 
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image data, the first page image data, the third page 
image data, and the fifth page image data. That is, the 
image data is read out in the sequence of the reverse 
surfaces for 3 document sheets and the obverse sur- 
faces for 3 document sheets. 
[0044] Further, as described above, in the case where 
the reverse surfaces and obverse surfaces for 3 docu- 
ment sheets are alternately read out, the image mem- 
ory 180 is divided into 2 memory banks 181 and 182. 
and by alternately using these 2 memory ksanks, waiting 
time can be shortened. That is, when one memory data 
is written into either one memory bank, the other Image 
data can bQ read out from the other memory bank. 
[0045] Incidentally, as described above referring to 
Figs. 6 through 8. a method in which the writing 
sequence into the image memory 180 is changed and 
the image data is read out in the order of addresses, is 
preferable from the viewpoint that the reading-out can 
be carried out normally, thereby the Image forming 
speed can be increased. 

[0046] Herein, referring to Fig. 9. the operation of the 
apparatus, by which the image is formed in the 
sequence of the reverse surface of the document and 
the obverse surface thereof, will be described together 
with the operation of the finisher 70. 
[0047] The transfer sheet material p is fed from the 
sheet feed cassette 30a, and is sent to the image form- 
ing section 50 (Fig. 9(1)). The image data inputted from 
the recording image processing section 190 into the 
image writing section 40. is read out first in the 
sequence of the reverse surface of each document 
sheet, as shown in Fig. 3. Accordingly, the image of the 
second page of the document (the reverse surface of 
the first sheet of the document) is formed on the reverse 
surface of the transfer sheet material p (Fig. 9(2)). 
[0048] The transfer sheet material p is conveyed 
downward through a gukJe 61 (Fig. 9(3)). and enters 
into a reverse section 63 (Fig. 9(4)). Next, the transfer 
sheet material p entered Into the reverse section 63 is 
fed again by a reverse roller 62 (Fig. 9(5)). and sent 
again to the image forming section 50 (Fig. 9(7)) 
through a reverse conveying path 64 (Rg. 9(6)). In this 
corKlition, the obverse surface (the surface on which the 
image is not formed yet) is conveyed into the image 
forming section 50, and an image of the first page of the 
document (the obverse surface of the first sheet of the 
document) is formed (Fig. 9(8)). As described above, 
the transfer sheet material p on which image formation 
of the reverse surface and the obverse surface of the 
document has been completed, is delivered toward the 
finisher 70 with its surface facing upward (Fig. 9(9)). 
[0049] Then, the transfer sheet material p is conveyed 
in the direction of the reverse conveyance drum 73 by 
the guide 71 through the roller 71 of the finisher 70, and 
Is wound around the reverse conveyance drum 73 and 
reversed. That is. the obverse surface of the transfer 
sheet material p is made to face downward, and is 
placed on a sheet tray 74. When such the operation is 



successively conducted, the transfer sheet material p 
with its obverse surface ^cing downward is succes- 
sively placed on the sheet tray 74. Then, the transfer 
sheet materials p are an-anged In order for each copy 
5 volume by a stapling means 75, and are stapled by a 
needle 75a of the stapling means 75. and delivered onto 
the delivery sheet tray 76b. 

[0050] Incidentally, when the reverse conveying drum 
73 is not used and the transfer sheet material p is deliv- 

10 ered onto the delivery sheet tray 76a without any addi- 
tional operation, as shown in Fig. 10. the transfer sheet 
material p. in which image formation of both surfaces 
has been completed (Fig. 10(1) through (8)), is con- 
veyed downward through the guide 61 (Fig. 10(9)), and 

15 enters into the reverse section 63 (Fig. 10(10)). The 
transfer sheet material p entered the reverse section 63 
is fed again by the reverse roller 62 (Fig. 10(11)), and 
conveyed upward and delivered outside the apparatus 
through the guide 61 (Fig. 10(12)). Accordingly, the 

20 transfer sheet material p with its obverse surface facing 
downward is sequentially stacked on the delivery sheet 
tray 76a. 

[0051] Herein, referring to Hg. 1 1 , the state in which 
the transfer sheet material p reversed by the reverse 
25 conveying drum 73 is stapling processed, will be 
descrtoed. 

[0052] The transfer sheet material p moving toward 
the reverse conveying drum 73 through the guide 72, is 
held by a grip 73a provided around ttie reverse convey- 
so -ing drum 73 (Fig. 1 1 (a)). Then, the transfer sheet mate- 
rial is conveyed around the reverse conveying drum 73 
withtiie rotation of the reverse conveying drum 73 while 
being held by the grip 73a. Then, the transfer sheet 
material p is brought into contact with a contact surface. 
35 or the tike, of the stapling means and separated from 
ttie reverse conveying drum 73, and its obverse surface 
feeing upward is then turned to face down, and tiie 
transfer sheet material p Is stad^ed (Fig. 11(b)). When 
the transfer sheet material p corresponding to the final 
40 page of the document is tiius reversely conveyed, the 
transfer sheets p are stapled by the needle 75a of the 
stapling means 75. Then, the stapled transfer sheet 
materials p are delivered onto the delivery sheet tray 
76b by a delivery ami 77. 
45 [0053] Incidentally, the stapling position in the stapling 
means 75 is shown in Fig. 12. Fig. 12(a) shows the state 
viewed from the side of the stapling means 75 and the 
reverse conveying drum 73, and a sectional view taken 
on line A-A' in Fig. 12(a) is shown in Fig. 12(b). Herein, 
so numeral 75b typically shows an opening portion used 
when the needle 75a is driven into the transfer sheet 
materials p. 

[0054] The stapling means 75 has a function to staple 
at only one of single end portions of the transfer sheet 
55 material, and in this case, a position A or B In Fig. 1 2(b) 
is a position of 1 -position stapling (corner stapling), and 
a position C in Rg. 12(b) Is a position of 2-position sta- 
pling (lateral stapling). In this connection, in order to 
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drive the needie 75a into such the position, the stapling 
mechanism is required to have either of a linear move- 
ment + an oscillating mechanism, or a nravement along 
a rail having the shape of 75b. 
[0055] Herein, a display and a selection of an icon 
(pictorial symtnis) in the operation section 110 consti- 
tuting the stapling position-selecting means will be 
described. 

[0056] The operation section 1 1 0 comprises a display 
means (a liquid crystal display, or the like) which can 
display various images or icons, and a transparent 
touch panel provided on the surface of the display 
means. Accordingly, when the operator touches the dis- 
played icon portion, a mode or an item corresponding to 
the icon is selected. 

10057] As operation modes of the finisher 70, the dis- 
play shown in Fig. 13 is provided in the operation sec- 
tion 110, and is structured such that the selection of 
delivery sheet trays, the selection of any of group, face 
up. sorting, and stapling, and staple setting, can be 
made and set. and when cancel is selected, the opera- 
tor is required to repeat the selection or setting, and 
when OK is selected, the selection or setting is decided. 
[0058] Herein, when the icon of staple setting in Rg. 
13 is selected, a picture plane of the stapling processing 
as shown in Fig. 1 4 is displayed in the operation section 
110. On this picture plane of the stapling processing, 
the stapling position on the transfer sheet material p can 
be selected. 

[0059] Herein, the operator compares the document 
on the document platen 1 1 of the ADF 10 with the icon 
in the operation section 110 with the eye. and can select 
the desired stapling position while visually grasping the 
position, corresponding to the direction of the document 
placement and the direction of characters. 
[0080] Herein, the desired stapling position is any one 
of 4 corners of the document in the 1 -position stapling 
(corner stapling), and any one of 4 sides of the docu- 
ment in the 2-posrtion stapling (lateral stapling). 
[0061] Further, in Fig. 14, portrait documents and 
landscape documents are shown for the 1 -position sta- 
pling, and icons of 8 patterns are shown. However, sta- 
pling positions for the character on the document are 
divided into 4 patterns of the upper left of the character 
in the normal direction, the upper right of the character 
in the normal direction, the upper left of the character in 
the inverse direction, and the upper right of the charac- 
ter in the Inverse direction. 

[0062] In Fig. 14, portrait documents and landscape 
documents are shown for the 2-position stapling, and 
icons of 8 patterns are shown. However, stapling posi- 
tior^ for the character on the document are divided into 
4 patterns of the left side of the character in the normal 
direction, the upper side of the character in the normal 
direction, the left side of the character in the inverse 
direction, and the upper side of the character in the 
inverse direction. 

[0083] According to such the classification, depending 



on the desired stapling position of the operator for the 
character on the document, the operator can easily con- 
duct the selecting operation while visually grasping the 
position. 

5 [0064] Fig. 1 5 shows the state of image processing in 
the case where, according to an arbitrary selected sta- 
pling position as shown in Fig. 14 in the operation sec- 
tion 110. stapling processing is conducted by the 
stapling means 75 provided with the function to staple 

10 on only a single end portion of the transfer sheet mate- 
rial as shown in Fig. 12. Herein, the left column of 2 
aligned figures shows the selected stapling position, 
and the right column shows the state of the image rota- 
tion processing conducted on the image data read out 

15 from the image memory 1 80. 

[0065] That is. the selected stapling position is any 
one of 4 corners or 4 sides of the dcKXJment. however, 
stapling is actually conducted on only a single end por- 
tion of the transfer sheet material, and therefore, by con- 

20 ducting image rotation processing, the selected stapling 
position is made to coincide with the practicat>le stapling 
processing position. 

[0066] For example, the stapling means in Fig. 12 is 
assumed that it can conduct 1 -position stapling 

25 processing or 2-position stapling processing on only a 
position corresponding to the left side end portion of the 
document on the document platen 1 1 . 
[0067] In this case, when the uppermost step (the 
upper left of the character in the normal direction) of the 

30 column of the 1 -position stapling in Rg. 14 is selected, 
the image formation is conducted in the state in which 
the image rotation processing is not conducted on the 
transfer sheet material in the same direction, as shown 
in Fig. 15(a) or Fig. 15(b), and stapling processing is 

35 conducted. 

P)068] When frie second step (the upper right of the 
character in the normal direction) of a column of the 1- 
position stapling in Fig. 1 4 Is selected, the image forma- 
tion is conducted in the state in which the image rotation 

40 processing of 180 degree is conducted on the transfer 
sheet material in the same direction, as shown in Figs. 
15(c) and 15(d). and stapling processing is conducted. 
According to this operation, the selected stapling posi- 
tion Is made to coincide with the practicable stapling 

45 processing position. 

[0069] When the third step (the lower right of the char- 
acter in the inverse direction) of the column of the 1- 
position stapling in Fig. 14 is selected, the image forma- 
tion is conducted in the state in which the image rotation 

50 processing of 180 degree is conducted on the transfer 
sheet material in the same direction, as shown in Figs. 
15(e) and 15(f), and stapling processing is conducted. 
According to this operation, the selected stapling posi- 
tion Is made to coindde with the practicable stapling 

55 processing position. 

[0070] When the lowermost step (the lower left of the 
character in the inverse direction) of the column of the 1 - 
position stapling in Fig. 14 is selected, the image fomna- 
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tion is conducted in the state in which the image rotation 
processing is not conducted on the transfer sheet mate- 
rial in the same direction, as shown in Figs. 15(g) and 
15(h), and stapling processing is conducted. 
[0071 ] Further, when the uppermost step (the left side 
of the character in the normal direction) of the column of 
the 2-position stapling in Fig. 14 is selected, the image 
formation is conducted in the state in which the image 
rotation processing is not conducted on the transfer 
sheet material in the same direction, as shown in Fig. 
16(a) or Fig. 16(b), and stapling processing is con- 
ducted. 

[0072] When the second step (the upper side of the 
character in the normal direction) of the column of the 2- 
position stapling in Rg. 14 is selected, the image forma- 
tion is conducted in the state in which the image rotation 
processing of -90 degree is conducted on the transfer 
sheet material in the different direction from the docu- 
ment, as shown In Figs. 16(c) and 16(d), and stapling 
processing is corK^ucted. According to this operation, 
the selected stapling position is made to coincide with 
the practicable stapling processing position. 
[0073] When the third step (the right side of the char- 
acter in the inverse direction) of the column of the 2- 
position stapling in Rg. 14 is selected, the image forma- 
tion is conducted in the state in which the image rotation 
processing of 180 degree is conducted on the transfer 
sheet material in the same direction, as shown in Figs. 
16(e) and 16(f), and stapling processing is conducted. 
According to this operation, the selected stapling posi- 
tion is made to coincide with the practicable stapling 
processing position. 

[0074] When the lowermost step (the lower side of the 
character in the inverse direction) of the column of the 2- 
position stapling in Rg. 14 is selected, the image forma- 
tion is conducted in the state in which the Image rotation 
processing of +90 degree Is conducted on the transfer 
sheet material in the different direction from the docu- 
ment, as shown in Figs. 16(g) and 16(h), and stapling 
processing is conducted. According to this operation, 
the selected stapling position is made to coincide with 
the practicable stapling processing position. 
[0075] Incidentally, when the actual stapling process- 
ing position is different from the case described above, 
the image rotation processing may be changed so as to 
coincide with the stapling processing position. Further, 
the control is conducted by the reading control section 
140 or the recording control section 150. according to 
the designation of the mode analysis section 120 
selected by the operation section 110. and the image 
rotation processing as described above may be con- 
ducted by eitiier of tiie reading image processing sec- 
tion 1 70 or tiie recording image processing section 1 90. 
[0076] When tiie rotation processing of 490 degree or 
-90 degree is conducted on the document image, a sig- 
nal is transmitted from the mode analysis section 120 to 
the control section, not shown, and a sheet feed cas- 
sette in which a desired transfer sheet material whose 



16 

direction coincides witii the direction of tiie recording 
image, Is accommodated, is selected among a plurality 
of sheet feed cassettes by tiie control section, and the 
transfer sheet material is fed from tiie cassette. 

5 [0077] At tills time, when the size of documents is 
detected by APS, a cassette storing recording sheets 
whose size con-esponds to tiie size of documents and 
orientation is rotated by 90 degrees from the orientation 
of tiie document is selected and tiie recording sheets 

10 are fed from the selected cassette. That is, for example, 
e^en if the size of document is detected as "A4*' by APS. 
the size of tiie recording sheets is determined as "A4R". 
On tiie other hard, when the image data are rotated by 
180 degrees, the recording sheets whose size and ori- 

15 entation correspond to the size and the orientation of 
tiie documents are selected and fed from tiie cassette. 
[0078] As detailed above, when the image rotation 
processing is used, an image forming apparatus can be 
realized, which can conducts stapling processing at any 

20 position of 4 corners or 4 sides of the transfer sheet 
material, by a simple sti'ucture to conduct stapling 
processing on only a single end portion of the transfer 
sheet material. 

[0079] Further, an image forming apparatus can be 

25 realized In which, by referring to icons on tiie operation 
section 1 10. tiie selection, at which position on the doc- 
ument placed on tiie ADF 10 the stapling is conducted, 
can be easily grasped visually and conducted. 
[0080] In the above embodiment, an example in tiie 

30 ' case of two-sided document reading - two-sided image 
formation is described, however, the present invention is 
not limited to tiiis example. Every Kind of image forma- 
tion modes such as single-sided document - two-sided 
image formation, or two-sided document - single-sided 

35 image formation, can be set. In this case, setting of tiie 
mode can be conducted from the operation section 110. 
[0081 ] Furtiier, in the above embodiment, an example 
in which th^ present Invention is applied to a monochro- 
matic image forming apparatus, is described, however, 

40 tiie present invention is not limited to this example, but 
can also be applied to a color image forming apparatus. 
[0082] Furtiier. in the above embodiment, an example 
of a copier provided with an automatic document read- 
ing means is described, however, the present invention 

45 is not limited to tiie example, but can also be applied to 
an image forming apparatus such as a printer which 
receives image data from outside the apparatus. 
[Q083] Furth©-, other positions than the above 
described stapling (X)sitions (any one of 4 corners, 2 

50 positions of any one of 4 sides), or a plurality of stapling 
positions more ttian 3 positions can also be selected on 
tiie single end portion of tiie document. Even when 
such tiie selection is made, it can be met by the image 
rotation processing. 

55 [0084] As detailed above, according to tiie present 
Invention, tiie following effects can be obtained. 
[0085] In the invention described in Item 1 . tiie image 
processing is conducted so that ttie stapling position on 
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the transfer sheet material selected by the stapling posi- 
tion-selecting means coincides with a position at which 
the post processing means can staple (only one of sin- 
gle end portions of the transfer sheet material), there- 
fore, the post processing means can conduct stapling 
processing at any position of 4 corners or 4 sides of the 
transfer sheet material, by a simple structure in which 
stapling is conducted at only one of single end portions 
of the transfer sheet material. 
[0086] In the invention described in Item 2, the sta- 
pling position of the selected transfer sheet material is 
made to coincide with a position at which the post 
processing means conduct the stapling, by adjusting 
the direction of tiie image on the transfer sheet material 
by the image rotation processing of 180 degree, there- 
fore, the post processing means can conduct stapling 
processing at any position of 4 corners or 4 sides of the 
transfer sheet material, by a simple structure in which 
stapling is conducted at only one of single end portions 
of the transfer sheet material. 
[0087] In the invention described in Item 3, either of 
the image rotation processing of the -90 degree rotation 
or that of +90 degree rotation is conducted so tiiat the 
stapling position on the transfer sheet material selected 
by the stapling position-selecting means coincides with 
a position at which post processing means can conduct 
stapling (only one of single end portions of the transfer 
sheet material). In this connection, when the image 
rotation processing of -90 degree and +90 degree is 
conducted, tiie control means supplies the transfer 
sheet materia] in the direction different by 90 degree 
from the direction of tiie document to the image forming 
means, as the result, the post processing means can 
conduct stapling processing at any position of 4 corners 
or 4 sides of the transfer sheet material, by a simple 
stiucture in which stapling is conducted at only one of 
single end portions of tiie transfer sheet material. 
[0088] In the invention described in Item 4, any of the 
image rotation processing of the -90 degree rotation, 
+90 degree rotation, or 180 degree rotation is con- 
ducted so tiiat the stapling position on the transfer sheet 
material selected by the stapling position-selecting 
means coincides with a position at which post process- 
ing means can conduct stapling (only one of single end 
portions of the tiransfer sheet material). In this connec- 
tion, when tiie image rotation processing of -90 degree 
and +90 degree is conducted, the control means sup- 
plies the transfer sheet material in tiie direction drfferent 
by 90 degree from the direction of the document to the 
image forming means, as the result, the post processing 
means can conduct stapling processing at any position 
of 4 corners or 4 sides of the transfer sheet material, by 
a simple structure in which stapling is conducted at only 
one of single end portions of tiie transfer sheet material. 
[0089] In the invention described in Item 5, a desired 
stapling position con-esponding to the placed document 
(the direction of the sheet, the direction of the (^acter 
on the document) is displayed as the choice of a plural- 



ity of pictorial symbols, thereby, relating to tiie choice at 
which position stapling is conducted on tiie document 
placed on tiie automatic document reading means, the 
stapling position can be easily understood visually and 
5 selected, by visually comparing the document with the 
display of pictorial symbols. 

Claims 

ro 1 . An image forming apparatus, comprising: 

image reading means for reading an image on 
an image surface of a document and for output- 
ting image data corresponding to the image; 
IS image processing means for processing the 

image data; 

image forming means for successively forming 
images on sheets on the basis of the proc- 
essed image data; 

20 post processing means having a stapling stand 

on which the sheets are placed and stapling 
means for stapling at a predetermined position 
on the stapling stand, wherein the predeter- 
mined position locates at only a single side of 

2S the sheet placed on the stapling stand; 

stapling position-selecting means for selecting 
a stapling position on the image formed on the 
sheets, and 

the image processing means processing tiie 
30 , . image data so tiiat when ttie Sheets are placed 
on the stapling stand, the stapling position on 
the image formed on the sheets selected by tiie 
stapling position-selecting means coincides 
witii tiie predetermined position on ttie stapling 
35 stand 

2. The image forming apparatus of claim 1, wherein 
tiie image processing means processes the image 
data so as to rotate the orientation of the images 

40 formed on the sheets. 

3. The Image forming apparatus of claim 2, wherein 
ttie image processing means rotates the orientation 
of the images formed on the sheets by 180 

45 degrees. 

4. The image forming apparatus of claim 1, wherein 
tiie image processing means rotates the orientation 
of the images formed on tiie sheets by + 90 

so degrees or - 90 degrees. 

5. The image forming apparatus of daim 4, further 
comprising: 

55 control means for confrolling tiie orientation of 

the sheets so as to coincide it with the orienta- 
tion of tiie images formed on the sheets 
wherein when the image processing means 
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rotates the orientation of the images formed on 
the sheets by + 90 degrees or - 90 degrees, the 
control means rotates the orientation of the 
sheets by 90 degrees from the orientation of 
the documents. 5 

6. The image forming apparatus of claim 1. further 
comprising: 

control means for controlling the orientation of 10 
the sheets so as to coincide it with the orienta- 
tion of the images fontied on the sheets, 
wherein the image processing means rotates 
the orientation of the images formed on the 
sheets by 180 degrees. -1- 90 degrees or - 90 75 
degrees, and 

wherein when the Image processing means 
rotates the orientation by + 90 degrees or - 90 
degrees, the control means rotates the orienta- 
tion of the sheets by 90 degrees from the orien- 20 
tation of the documents, and when the image 
processing means rotates the orientation by 
180 degrees, the control means makes the ori- 
entation of the sheets as same as that of the 
document. 25 

7. The image forming apparatus of daim 1. wherein 
the stapling position-selecting means comprises 
display means for displaying illusti-ations each rep- 
resenting a different stapling position on an Image so - 
on a sheet so that the stapling position is selected 

by selecting a desired one of the illustrations. 

8- The image forming apparatus of claim 1, further 
comprising: 3s 

automatic document feeding means for auto- 
matically successively feeding documents with 
tiielr image surface placed upward; 
wherein tine stapling position selecting means 40 
selects a stapling position on the basis of 
images on the documents placed on the auto- 
matic document feeding means so that the sta- 
pling position on the images formed on the 
sheets is determined. 4s 
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